Objective: This study was conducted to identify factors contributing to health satisfaction outcomes among emerging adults (ages 18 -25) with diabetes. Method: SEARCH for Diabetes in Youth study participants whose diabetes was prevalent in 2001 and were Ն18 years of age when they completed a 2008 -2009 follow-up survey (n ϭ 340) were included. We developed a health resilience model (HRM) to identify potentially modifiable factors (anticipatory guidance, social support, physical activity, quality of life) associated with health outcomes (satisfaction with health care, overall personal health, self-report of hemoglobin
A1c
[HbA1c]). Proportional odds logistic regression models were used to examine relationships between modifiable factors and health outcomes while adjusting for predetermined characteristics; linear regression models were used for reported HbA1c. Comparison of participants who reported HbA1c versus nonreporters was conducted. Results: A majority (70%) of participants rated satisfaction with health care Ն7 out of 10, and most (71%) rated overall health as good, very good, or excellent. Satisfaction with health care was independent of change in provider between the ages of 17 and 24. After controlling for predetermined characteristics, we found that the odds of increased satisfaction with health care and overall personal health were 1.3 and 1.2 greater, respectively, when participants discussed additional diabetes-related anticipatory guidance topics with a provider and 1.3 and 2.1, respectively, for each 10-unit change in quality of life score. Relationship between HbA1c level and modifiable factors was not significant; however, participants reporting HbA1c had higher ratings of health care and overall health versus nonreporters. Conclusions: HRM describes relationships between modifiable factors and patient-reported outcomes of satisfaction with health care and overall personal health among a cohort of ethnically and racially diverse emerging adults with longstanding diabetes, over half of whom experienced a change in provider. HRM may discern candidate areas for intervention, such as effective anticipatory guidance that can impact satisfaction with health care and overall health, to promote positive health outcomes.
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Emerging adulthood (age 18 -25 years) is defined as a developmental stage during which individuals explore a variety of educational, occupational, social, emotional, and financial opportunities and challenges (Arnett, 2000) . During this period, individuals with diabetes assume increased responsibility for management of their condition. Competing priorities often result in interrupted medical care, placing these individuals at risk for poor outcomes, such as suboptimal glycemic control, early onset of diabetes-related chronic complications, and premature mortality (Bryden et al., 2001; Garvey, Markowitz, & Laffel, 2012; Garvey, Wolpert, et al., 2012; Lotstein et al., 2013; Peters, Laffel, & the American Diabetes Association Transitions Working Group, 2011; Weissberg-Benchell, Wolpert, & Anderson, 2007; Wills et al., 2003) . Although previous studies have identified a number of factors predicting poor diabetes outcomes (Bernstein, Stockwell, Gallagher, Rosenthal, & Soren, 2013; Bryden, Dunger, Mayou, Peveler, & Neil, 2003; Feltbower et al., 2008; Grey, Whittemore, & Tamborlane, 2002; Hilliard, Herzer, Dolan, & Hood, 2011; Hood et al., 2006; Kovacs, Goldston, Obrosky, & Bonar, 1997; Lotstein et al., 2013; Peters, Laffel, & the American Diabetes Association Transitions Working Group, 2011; Rydall, Rodin, Olmsted, Devenyi, & Daneman, 1997) , little is known about those individuals who succeed in maintaining a high level of overall health, as defined by favorable clinical or patient reported outcomes during the transition to adulthood (Hilliard, Harris, & Weissberg-Benchell, 2012) .
Resilience is defined as a positive adaptation despite adversity that may involve multiple protective factors (individual, familial, social, and cultural or contextual; Hilliard et al., 2012; Hilliard, McQuaid, Nabors, & Hood, 2015; Luthar, Cicchetti, & Becker, 2000; Yi, Vitaliano, Smith, Yi, & Weinger, 2008) . When applied to youth with diabetes, resilience is associated with positive diabetes outcomes (Yi-Frazier et al., 2015) and diabetes-specific protective processes (e.g., self-efficacy, family communication, social competence, and health appraisals; Hilliard et al., 2012) . To date, the role of modifiable factors, including provider-mediated factors that contribute to resilience, have not been studied among emerging adults with diabetes.
Informed by the social-ecological model of transition readiness (SMART; Pierce & Wysocki, 2015; Schwartz, Tuchman, Hobbie, & Ginsberg, 2011) , which conceptualizes interrelated constructs that influence transfer to adult care, the authors attempted to address gaps in the resilience literature for emerging adults with diabetes by developing a health resilience model (HRM). The HRM represents the relationship among predetermined characteristics less amenable to intervention, modifiable factors that are candidates for intervention, and positive health outcomes in an emerging adult population with diabetes (see Figure 1 ). Predetermined characteristics include things such as age and duration and type of diabetes, which cannot be changed. Modifiable factors could include patient, family, provider, health system, and community considerations. Examples of modifiable factors of interest in the current study include diabetes-related anticipatory guidance of adult screening guidelines, diabetes informational or social activities, frequency of physical activity, and quality of life. The construct of quality of life was treated as a modifiable factor in the model because of the potential for targetable interventions within each domain included in the measure (physical, emotional, social, and work or school functioning). Positive health outcomes of interest include rating of satisfaction with the health care received in the previous 12 months (Li, Yuan, Wu, Luan, & Hao, 2013; Pascoe, 1983) , current overall health, and glycemic control as measured by self-reported glycated hemoglobin A1c (HbA1c).
The purpose of this cross-sectional study was to use the proposed HRM to identify the association of potentially modifiable factors with positive health outcomes (higher satisfaction with health care and personal overall health ratings and lower selfreported HbA1c levels) for emerging adults with diabetes, rather than examining risk factors for negative health outcomes, as has been the primary focus of research thus far in this population.
Method

SEARCH for Diabetes in Youth Study Procedures
The SEARCH for Diabetes in Youth study has been conducting population-based ascertainment of youth clinically diagnosed with either Type I or Type 2 diabetes before the age of 20 since 2001 (Hamman et al., 2014 SEARCH Study Group, 2004) . Cases of diabetes were identified in four geographically defined populaThis document is copyrighted by the American Psychological Association or one of its allied publishers.
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tions in Ohio, Colorado, South Carolina, and Washington and among Indian Health Service beneficiaries and health plan enrollees in California. The institutional review boards for all sites approved the study protocol. Youth who identified as having diabetes were then invited to participate in an initial in-person visit, where informed consent was obtained; physical measurements and fasting samples were obtained from participants in metabolically stable condition, and questionnaires were completed.
Participants
This study population was drawn from 2,543 pediatric SEARCH participants whose diabetes was prevalent in 2001. From this group, all racial minorities (n ϭ 770) and a 10% random sample of non-Hispanic Whites (n ϭ 174) were selected and invited to complete the SEARCH Quality of Care survey (Waitzfelder et al., 2011) and the generic Young Adult version of the Pediatric Quality of Life Inventory (PedsQL; Varni & Limbers, 2009) . Of the 944 selected individuals, 613 (65%) completed these surveys over the telephone or via the Internet or completed and mailed a printed survey between September 2008 and March 2009. Of the 613 who completed the surveys, 340 were Ն18 years of age at the time of survey completion and are included in these analyses.
Measures
The SEARCH Quality of Care survey was designed to solicit information about conformity with standards of diabetes care as recommended by the American Diabetes Association, access to care, self-care practices, satisfaction with care, and quality of life (Waitzfelder et al., 2011) . Participants age 18 and older consented and completed the survey independent of parent or guardian. All surveys were available in English and Spanish.
Measurement of predetermined factors. Predetermined characteristics available from the SEARCH study data set that were used in the analyses include date of birth, duration of diabetes, gender, race or ethnicity, diabetes type (on the basis of health care provider reports), change in provider, and insurance type. Age and diabetes duration were calculated on the basis of the date of survey completion in relation to participants' date of birth and date of diagnosis. Information regarding their self-reported change in diabetes care provider between the ages of 17 and 24 (see the Appendix in the online supplemental materials) and responsibility for diabetes care was collected as part of the survey.
Measurement of potentially modifiable factors. Diabetesrelated anticipatory guidance, diabetes informational or social activity, exercise frequency, and quality of life were the key potentially modifiable factors studied under our proposed HRM (see the Appendix in the online supplemental materials for further details of survey items).
Anticipatory guidance was defined as having ever received information from a health care provider about recommended frequency of the following: eye and foot examinations, blood pressure checks, urine test for kidney function, blood test for cholesterol, HbA1c test, and (among women), importance of glycemic control prior to pregnancy. For each survey item, responses were Figure 1 . Health resilience model (HRM) for emerging adults with diabetes. The HRM acknowledges pre-determined characteristics that are difficult to change and highlights proposed modifiable factors that are predicted to promote favorable health outcomes. Modifiable factors in italic font are considered for analysis in this study. Brief description of terms; see methods section for operational definitions: Pre-determined characteristics: demographic and clinical features that are fixed. Change in provider was considered pre-determined for the sake of analysis in this study. Modifiable factors: opportunities for interventions; broad categories of theoretical factors are listed with specific variables included in current study noted by italics. Glycemic control: self-report of most recent hemoglobin HbA1c. Satisfaction with health care: rating of health care received within the past 12 months. Overall health: rating of current personal health. HbA1c ϭ hemoglobin A1c. This document is copyrighted by the American Psychological Association or one of its allied publishers.
coded as 1 (yes) and 0 (no) or (don't know/unsure). Summation of total positive responses resulted in a variable with a range of 0 -6 for men and 0 -7 for women. Diabetes informational or social activity was defined as having ever attended a diabetes camp, support group for diabetes, diabetes expo or fair, or a diabetes walk-a-thon or bike-a-thon. Participation in each of the diabetes informational or social activity was coded as positive. Summation of positive responses resulted in a variable with a range from 0 to 4.
Exercise frequency was measured as the number of days within the past week in which the participant engaged in moderate or vigorous physical activity for at least 20 min. Frequency was coded as a variable with a range from 0 to 7 days/week.
Quality of life was measured with the generic Pediatric Quality of Life Inventory (Young Adult Version) [PedsQL] . The PedsQL is a multidimensional measure of health-related quality of life that includes four domains (physical, emotional, social. and work or school functioning) that distinguish between young adults with and without chronic conditions (Varni & Limbers, 2009) . A summation score for all domains was treated as a continuous variable with a range from 0 to 100. Higher scores indicate an overall higher quality of life.
Measurement of positive health outcomes. Health Satisfaction was assessed on the basis of responses to two questions: (1) satisfaction with health care and (2) overall personal health. Participants were asked to rate satisfaction with the health care that they received in the previous 12 months (range ϭ 0 -10) and their current overall personal health (excellent, very good, good, fair, poor). The raw scores are presented in Table 1 and 2. In order to fit the analytic model, we then grouped scores for participants' satisfaction with their health care as 0 -4 (n ϭ 38), 5-6 (n ϭ 58), 7-8 (n ϭ 117), or 9 -10 (n ϭ 124). Qualitative responses to overall personal health ratings were recoded numerically as 1 (poor), 2 (fair), 3 (good), 4 (very good), and 5 (excellent). Outcomes were then grouped as poor or fair (n ϭ 96), good (n ϭ 131), or very good or excellent (n ϭ 112). Scores for health care and personal health were analyzed as separate outcomes. Higher scores indicated more satisfaction with health care and better rating of overall personal health, respectively. Proportional odds regression model for grouped responses are reported in Table 3 .
Hemoglobin A1c level was based on self-report of most recent HbA1c level prior to the time of completing the survey. A second dichotomous variable was created to indicate whether participants reported their most recent HbA1c (yes or no).
Statistical Analyses
Statistical analyses were conducted using SAS Version 9.3. Continuous data are expressed as mean plus or minus standard deviation, and categorical data are presented as counts and percentages. Predetermined variables and modifiable factors were summarized overall and by diabetes type; differences by diabetes type were assessed using analysis of variance (ANOVA) for continuous variables and chi-squared tests or Fisher's exact tests for categorical variables. Additionally, we compared participants' predetermined factors by report of HbA1c using ANOVA and chisquared tests.
Univariate associations between the positive health outcomes (self-reported HbA1c level, satisfaction of health care, and overall personal health) and independent variables were evaluated using ANOVA and Pearson's correlations. To examine the relationship between positive health outcomes and modifiable variables after adjustment for predetermined characteristics, we conducted multivariate linear regression with self-reported HbA1c level as the outcome variable. Then, proportional odds logistic regression models were conducted for the two health satisfaction outcome variables: satisfaction with health care and overall personal health. This approach was chosen over linear regression because these outcomes are ordinal and because changes are not uniform across the entire distribution of the outcomes. Score tests for the nonproportionality assumption were all nonsignificant. Regression models were initially adjusted for only predetermined demographic and clinical variables. Then, the potential modifiable factors were added to the regression models. All statistical tests were two-sided, with p Ͻ .05 considered statistically significant.
Results
Population Description
The 340 emerging adults with diabetes had a mean age of 21.9 Ϯ 2.4 years (range ϭ 18 -27), were predominately female (56%), and were of diverse race and ethnicity (34.4% Hispanic, 31.2% Black, 20.3% White, 9.7% Native American, 4.1% Asian-Pacific Islander), and 46% were privately insured. Their mean duration of diabetes was 11.4 Ϯ 3.7 years (range ϭ 6.2-24.0), and the majority (72%) had Type 1 diabetes (see Table 1 ). A majority (76%) reported being the person primarily responsible for their diabetes care, with over 95% reporting being responsible for glucose monitoring and medication administration. All participants were within an age range of anticipated transition from pediatric to adult care services; 57% reported that they had changed providers between the ages of 17 and 24. Participants with Type 1 diabetes were more likely to be male, be of Hispanic (41.1%) or White (27.2%) origin, and have higher levels of satisfaction with health care and overall personal health, anticipatory guidance, social support, and quality of life than were participants with Type 2 diabetes (see Table 2 ).
Potentially Modifiable Factors
Anticipatory guidance. The mean number of anticipatory guidance topics the participants reported receiving was 4.4 Ϯ 2.0 out of a maximum score of 6 for men (4.2 Ϯ 2.0) and 7 for women (4.4 Ϯ 1.9). Most emerging adults reported ever receiving information from a health care provider about having a dilated eye examination (85%), HbA1c testing (84%), blood pressure measurement (71%), blood test for cholesterol (64%), urine test for kidney function (60%), and foot examination (59%). Among women, 34% reported counseling regarding the importance of glucose control prior to pregnancy. Only 22% of the emerging adults surveyed reported receiving anticipatory guidance on all of these topics.
Diabetes informational or social activity. The mean number of diabetes information or social activities reported was 0.9 Ϯ 1.1 per respondent (range ϭ 0 -4). Emerging adults reported attendance at diabetes camp or participation in a diabetes walk-a-thon This document is copyrighted by the American Psychological Association or one of its allied publishers.
as 29% and 28%, respectively. Attendance at a diabetes support group was 22%, and 14% reported attending a diabetes expo or fair. About half (54%) of responders reported that they had ever participated in any of the diabetes-related informational or social activities. Physical activity. The mean number of physical activity days reported by respondents was 2.7 Ϯ 2.1 in the previous week. Whereas 51% of emerging adults reported exercising Ն3 days out of the previous week, 20% did not exercise at all in the previous week.
Quality of life. The mean total score on the PedsQL was 80.8 Ϯ 16.5 (range ϭ 2.2-100).
Positive Health Outcomes
Satisfaction with health care. Satisfaction rating with health care received in the previous 12 months was positively correlated with the three modifiable factors: anticipatory guidance (r ϭ .24, p Ͻ .0001), social supports (r ϭ .16, p ϭ .0031), and PedsQL total score (r ϭ .23, p ϭ .0005).
The odds of reporting higher satisfaction with health care received (score of 7-8 or 9 -10) were significantly higher among women Blacks, and those who reported their most recent HbA1c compared to the remainder of the study population. There was no significant difference of modifiable factors when stratified by type of diabetes. When significant predetermined factors were held constant (e.g., gender, ethnicity, type of diabetes, change in provider), the odds of being more satisfied with one's health care were 1.3 times higher for each additional anticipatory guidance topic that participants reported discussing with a health care provider and 1.3 times higher for each 10-unit increase in total PedsQL score (see Table 3 ). The odds ratios for frequency of physical activity and diabetes informational or social activity were 1.1 and 0.9, respectively, which were not statistically significant. This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Overall personal health. Ratings of personal health were positively correlated with all four modifiable factors: anticipatory guidance (r ϭ .20, p ϭ .002), diabetes informational or social activity (r ϭ .11, p ϭ .03), physical activity (r ϭ .17, p ϭ .0014), and PedsQL total score (r ϭ .53, p Ͻ .0001).
The odds of reporting better overall personal health (good or very good/excellent) were significantly higher for men than women and Whites than other racial or ethnic groups. When significant predetermined factors were held constant, the odds of better personal health ratings were 1.2 times higher if the participant received anticipatory guidance and 2.1 times higher for each 10-unit increase in total PedsQL (see Table 3 ). The odds ratios for frequency of physical activity and diabetes informational or social activity were 1.0 and 1.2, respectively, which were not statistically significant.
Hemoglobin A1c.
Approximately half the sample (53%, n ϭ 179) reported their most recent HbA1c when answering the survey. When comparing HbA1c reporters to those who did not report their HbA1c, there were no statistically significant differences in age, gender, or change in health care provider. However, reporters of their recent HbA1c were more likely to have Type 1 diabetes (p Ͻ .0001), longer duration of diabetes (11.9 Ϯ 3.8 vs. 10.8 Ϯ 3.6 years, p ϭ .0057), and be non-Hispanic White (p Ͻ .0001). Reporters also had significantly higher satisfaction rating of health care received (7.8 Ϯ 2.0 vs. 7.0 Ϯ 2.6, p ϭ .001) and overall personal health rating (3.2 Ϯ 0.9 vs. 2.8 Ϯ 0.9, p Ͻ .0001).
The HbA1c level among the subset of participants who reported their most recent HbA1c was evaluated in additional analysis. A small percentage (8.8%) met target HbA1c Ͻ 7.0% (American Diabetes Association, 2016). Reported HbA1c level was not associated with provider change (p ϭ .11). For participants who did not change provider, mean HbA1c was 8.2% (SD ϭ 1.88). For those who did change provider, mean HbA1c was 8.7% (SD ϭ 2.0). Among reporters, HbA1c level was inversely correlated with two of the four modifiable factors: anticipatory guidance (r ϭ Ϫ0.21, p Ͻ .01) and PedsQL total score (r ϭ Ϫ0.23, p Ͻ .05). However, after adjustment for predetermined characteristics (age, duration of diabetes, gender, race or ethnicity, diabetes type, provider change), there were no significant relationships between the reported HbA1c values and any of the four studied modifiable factors. Overall personal health ratings were inversely related to HbA1c level (r ϭ Ϫ.40, p Ͻ .0001).
Discussion
Although it is recognized that emerging adults with diabetes are at risk for lapses in care and deteriorating glycemic control (Garvey, Wolpert, et al., 2012; Lyons, Becker, & Helgeson, 2014; Peters, Laffel, & the American Diabetes Association Transitions Working Group, 2011) , in this study a majority (70%) of participants rated satisfaction with health care Ն7 out of 10 and most (71%) rated overall health as good, very good, or excellent. Previous studies have focused on associations between morbidity and mortality and nonmodifiable risk factors (gender, socioeconomic status, type and duration of diabetes; Bryden et al., 2003; Garvey, Markowitz, & Laffel, 2012; Lotstein et al., 2013; Peters, Laffel, & the American Diabetes Association Transitions Working Group, 2011; Rydall et al., 1997) . In contrast, the current study uses a resilience model to describe relationships between potentially modifiable factors and patient-reported outcomes of high satisfaction with health care and overall health among a cohort of ethnically and racially diverse emerging adults with longstanding diabetes, over half of whom had experienced a change in provider between the ages of 17 and 24, when transfer to adult care providers is anticipated.
In the HRM, modifiable factors that result in better-thananticipated outcomes are protective and considered buffering factors. After controlling for relevant predetermined characteristics, we found that the odds of having increased levels of satisfaction with both health care and overall personal health ratings were greater when the participants received more anticipatory guidance and had higher PedsQL scores. Satisfaction with health care was independent of whether the emerging adults reported a change in provider between the ages of 17 and 24, suggesting that transfer of Note. N ϭ 340. HbA1c ϭ hemoglobin A1c; DM ϭ diabetes mellitus. a Rated over the past 12 months, with a range of 0 -10, and additional statistically significant pairwise comparisons existed between insurance types: Medicaid or Medicare vs. None and None vs. Other (both p Ͻ .0001). No pairwise race comparisons were significant other than those already presented. b Rated current health, with a range of 0 -5, and additional statistically significant pairwise comparisons existed between insurance types: Medicaid or Medicare vs. Other and None vs. Other (p ϭ .0293 and .0162, respectively). Additional statistically significant pairwise comparisons for race existed between African American and Other, and African American and Hispanic (p ϭ .0213 and .018, respectively). Other includes Asian, Pacific Islander, Native American, and Other.
c Comparison to reference range. This document is copyrighted by the American Psychological Association or one of its allied publishers.
care is not necessarily a determinant of this component of health satisfaction. Overall personal health ratings were lower for participants with a change in provider despite no differences in HbA1c levels associated with provider change, which is consistent with the view that overall health is a broader construct than is a single measure of glycemic control. Further investigation into preparation for transition, lapses in services between leaving pediatrics and establishing adult care, and receivership into adult practices are all potential areas for study to better define the process of provider change. The SMART model of transition readiness has been applied to survivors of childhood cancer (Schwartz et al., 2011 ) and sickle-cell disease (Mulchan, Valenzuela, Crosby, & Diaz Pow Sang, 2016) and could prove a useful framework for diabetes transition research and clinical practice. Results of the current study suggest that clinical interventions that focus on anticipatory guidance and quality of life may mitigate the deterioration in care and clinical outcomes often reported among emerging adults during transition and post transfer to adult care. Anticipatory guidance is a mechanism by which emerging adults may become knowledgeable about health-promoting opportunities (e.g., maintenance of blood pressure control, glucose control prior to pregnancy; Committee on Practice and Ambulatory Medicine & Bright Futures Periodicity Schedule Workgroup, 2014; Irwin, Adams, Park, & Newacheck, 2009 ). This study found a positive relationship between greater levels of anticipatory guidance and both increased satisfaction with health care and ratings of overall personal health. However, only 22% of participants reported receiving anticipatory guidance on all surveyed diabetes topics. Specifically, fewer than 65% of responders reported that a health care provider had ever discussed the need for urine tests for kidney function, blood test for cholesterol monitoring, foot exams, or (among women) the importance of glucose control prior to pregnancy. Although it is possible that recall of discussed topics underestimates anticipatory guidance provided, there remains an opportunity to improve the delivery of consistent and effective anticipatory guidance for emerging adults with diabetes as well as evidence to suggest that doing so can promote positive health outcomes. For example, both pediatric and adult clinicians can improve anticipatory guidance through individualized assessment of knowledge, referral to relevant diabetes education classes or resources, routine discussion of screening and prevention expectations at clinic visits, list of external specialist resources, and handouts or online materials that reinforce verbal education and outline various diabetes topics.
The PedsQL is a composite measure of quality of life including multiple domains of physical, emotional, social, and work or school functioning (Varni & Limbers, 2009) . Each of these domains may provide an important arena for intervention to promote health outcomes. As may be expected, higher total PedsQL scores correlated with higher satisfaction regarding health care received and overall current health. Of note, previous SEARCH studies have indicated that among youth with Type 2 diabetes, healthrelated quality of life is lower compared to those with Type 1 diabetes (e.g., Naughton et al., 2008) . These findings highlight that demographic or other predetermined factors, such as type of diabetes, are interrelated with modifiable factors and health outcomes.
Diabetes informational or social activity and exercise frequency were hypothesized to be positively associated with the two health satisfaction outcomes; however, these factors were not statistically significant in the proportional odds regression analyses. The lack of a This document is copyrighted by the American Psychological Association or one of its allied publishers.
significant association of either diabetes information or social activity or exercise with health outcomes may be due to the wording of the survey items rather than the absence of a true effect. For example, the measure of diabetes informational or social activity did not include aspects of peer, family, or community support or participation in the diabetes online community, which may be more significant contributors than is participation in a diabetes walk-athon (see the Appendix in the online supplemental materials for full item details). Beneficial effects of exercise among those with diabetes are described in numerous studies (e.g., Riddell, Miadovnik, Simms, Li, & Zisser, 2013) , but reported days of exercise within the past week did not correlate to health satisfaction ratings in this analysis. Therefore, reported days of activity may not be the most accurate mechanism to measure the construct of exercise. Poor HbA1c recall has been associated with unhealthy eating behaviors, low levels of exercise, worse glycemic control, and lower patient activation scores (Willaing, á Rogvi, Bogelund, Almdal, & Schiotz, 2013 ). In the current study, participants who reported their most recent HbA1c had higher health care satisfaction scores and overall personal health ratings. This suggests that, consistent with prior studies, recall of HbA1c may reflect a proxy for level of patient engagement that contributes to health-promoting behaviors. Indeed, accurate knowledge and recall of one's personal and target HbA1c level may be another important modifiable buffering factor.
This study includes a large and diverse sample of participants drawn from the SEARCH study that provides a unique opportunity to explore positive health outcomes among a wide variety of emerging adults with diabetes, particularly subpopulations with historically high risk for worse outcomes. Understanding modifiable factors that may help high-risk groups succeed could have a significant impact for intervention development. This study has several limitations. The potentially modifiable factors included in the proposed HRM were derived from survey responses in a data set of emerging adults with Type 1 or Type 2 diabetes and do not reflect a comprehensive consideration of all possible influences. The study is cross-sectional and reflects one point in time along the trajectory of a chronic condition. Responses are self-reported and comparison to medical records for validation was not available. In addition, there are missing data, in particular to the question about participants' most recent HbA1c level. The latter limits the power for the regression analysis in which glycemic control was the outcome variable. However, lack of report of the most recent HbA1c is also present in prior studies, in which 47%-77% of queried patients with diabetes did not know their most recent HbA1c level and few accurately reported the level (Beard, Clark, Hurel, & Cooke, 2010; Guirguis, Kieser, Chewning, & Kanous, 2007; Harwell et al., 2002; Heisler, Piette, Spencer, Kieffer, & Vijan, 2005) . It is uncertain whether poor recall of HbA1c in this cohort reflects length of time from last visit or lack of knowledge or engagement.
Findings from this study highlight that future research into a more comprehensive recognition of modifiable factors within health delivery systems, social networks, and self-management practices and promotion of general health and wellbeing could inform the design of effective interventions aimed at improving health care and outcomes for emerging adults with diabetes. Development of meaningful patient-reported outcome measures that complement existing clinical measures is an important area for ongoing research to define multifaceted outcomes that are relevant to patients, clinicians, and researchers.
Conclusions
The proposed HRM seeks to reframe the study of emerging adults with longstanding diabetes from one of risk factors and morbidity to that of buffering factors and resilience. The HRM distinguishes predetermined characteristics from modifiable factors associated with positive patient-reported health outcomes in order to discern candidate areas for potential interventions. Recognition of modifiable factors associated with higher satisfaction with health care and overall health, including more consistent and effective anticipatory guidance, may contribute to future studies of resilience promoting interventions aimed at improving clinical and psychosocial outcomes for emerging adults with diabetes.
